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BD18330EFV-M and BD18332EUV-M Application Note

1-1. Features : BD1833x series

Product overview of BD18330EFV-M and BD18332EUV-M

Stand-alone operation
*Provide power supply to VLED voltage

fmmmmm e
I
I
. I Flexible applications
Flexible control I
I . - )
UART Interface 5 or Power supgly ! Multi Channel Linear Driver
-PWM Dimming (Duty control) | +MAX 125 mA /ch (Using Rexrisert)
-LED DC current control : ) -Each CH can support PWM Dimming
- Configurable to control various functions ! BPDrHrgggo : +Each CH can support DC Dimming
| R ,,/
I t Simple design
I
T T I VR ) I Primary / Secondary
: 0—0-—0—0 +Maximum 16 devices
| l.. - Feedback VLED voltage to Buck converter
| MINSELOUT] pwmiin__IPRESIGOUTL DCDCPWOUT
Synchronization ! =" ° /_
Synchronization for multiple devices | asgel0pplications
-Synch-up PWM between Master and Follower devices | : ¥" Head Lamps
L ) ) ) I EaEondaty : v’ Front Grill
- Synchronization for using multiple devices BD18332 - v Rearl. (+ llumination)
| ear Lamps (+ lllumination
| v Position/DRL (+ lllumination)
: v' Turn (+ lllumination)
|
|
| ________ )
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BD18330EFV-M and BD18332EUV-M

Application Note

1-2-1. Product overview : BD18330EFV-M

Key Features

v' 1ch Buck Controller(Hysteresis Type)

+ 24ch Linear LED Driver(Integrated FET)
Input Voltage Range : 4.5~42V
LEDx Pin Absolute Maximum Rating : 42V
Maximum Output Current : 125mA/ch (Total : 3.0A)
LED Current Accuracy : +£5.5%@60mA

(Ta=-40~125°C)
Switching frequency : 400kHz
Output PWM Frequency : 488Hz/967Hz/1952Hz/3904Hz
v' UART interface (Max. 1Mbps)
- Maximum 16 devices

ARNEE NN

AN

- Output Current DC Dimming
- Output Current PWM ON Duty
- PWM phase setting
- OUT Pin Short Circuit Protection threshold
- Diagnosis Enable function threshold
v" LED Open Detection / LED Short Detection
v Fault diagnosis (FAILB)
v" UVLO,TSD protection
v/ Built-in Limp Home Function
Target Applications

v Rear Lamps (+ lllumination)
v Position/DRL (+ lllumination)
v Turn (+ lllumination)

1-2-2. Product overview : BD18332EUV-M

Key Features

v' 24ch Linear LED Driver(Integrated FET)

Input Voltage Range : 4.5~42V

LEDx Pin Absolute Maximum Rating : 42V

Maximum Output Current : 125mA/ch (Total : 3.0A)

LED Current Accuracy : £5.5%@60mA
(Ta=-40~125°C)

Switching frequency : 400kHz

Output PWM Frequency : 488Hz/967Hz/1952Hz/3904Hz

v" UART interface (Max. 1Mbps)

- Maximum 16 devices

- Output Current DC Dimming

- Output Current PWM ON Duty

- PWM phase setting

- OUT Pin Short Circuit Protection threshold

- Diagnosis Enable function threshold

LED Open Detection / LED Short Detection

Fault diagnosis (FAILB)

UVLO,TSD protection

Built-in Limp Home Function

RN

AN

SRR NN

Target Applications

v" Rear Lamps (+ lllumination)
v’ Position/DRL (+ lllumination)
v Turn (+ lllumination)

Block Diagram
Frequency stabilization Bang-Bang Type adopted.

Correspond to improvement in responsiveness of VOUT

Buck Contreller (Hysteresis Type)

PRESIGIN

(from BD18332)

DCDCPWHMIN
(from BD18332)

e
MINSELY
(from BD18332)

LEDSHORT

LED OPEN

[

EXTISETL
Short Protection

EXTISET2

o Current
Driver  +

Package
v HTSSOP-B54

Block Diagram

1Low Side

° 24ch Linear

VOUT from BD18330EFV-M

DCDC control signal output

to Leader IC

MINSELOUT
—

mmmmmmm

DCDCPWMOUT

%msmm

DCDCPWMIN

e
MINSELIN

PRESIGOUT

LEDSHORT

LED OPEN

uvo/ <
Vo
VIN
Ve

<H
o

Yg= | control
ic

Log EXTISETL Short
Protection

EXTISETL Short
[ Protection

Package
v' HTSSOP-C48

Low Side
@ 24ch Linear
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Application Note

BD18330EFV-M and BD18332EUV-M

1-3. Schematic configuration example

ureys Asieq : g4 ebeyoawnuiulpy suld a3
uonoauUUe? UEIS | (91S34d ‘NAEDADQ) [eubig joJjuo) DAaDQ  ¢eres1) NIAMJDaIA 03 193uu0)
. . (14emojiod) LNnOWMdDA2Q  +

uonoauuod IES : (NIWAG - LNOINAAC) 2UAS WAAC
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(zaamollod) LNODISTH

EYBEH B g
§g 4

BD18332EUV-M
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BD18330EFV-M and BD18332EUV-M Application Note

2-1. Design flowchart

Design flow for BD18330EFV-M & BD18332EUV-M

Below flow-chart describes step by step design procedures.

O Step#l QO  Step #7

. Specification Lamp design . Register setting
—>

Q  Step #2

(PWM sync. Fail diagnostics)
. LED current settings

A

. LED current in LIMPHOME function

. LED current setting in LIMPHOME mode 0 Step#8
*  LED current dimming setting +  Register setting (Buck controller)

i > ° Adjust LED anode voltage

O  Step #3 (For BD18330EFV-M, BD18332EUV-M)

Q  Step #9
Ext components value for Buck controller

}

. Reference register setting example

Q  Step #4, Step #5

Q  Step #10
. Minimum LED Output PIN Voltage <
. Combine LED I:hannels : Layout

. Calculate heat dissipption
? o Split IC to reduce heat dissipation QO  Step #11

Q  Step #6 .
. Pre-caution

v

. Pinout connection (Open / Pull-up)

2-2. Lamp Design Specification

1st step : Specification of Animation Lamp design example

Extracting of design specification.

Operating condition

VIN,EN voltage Need VIN > 5.5V
LED forward voltage - 3V 3.2V 3.5V -

LED current / string - 90mA -

LED current/ channel = 45mA =

LED anode voltage External buck 4.2V 4.4V 4.7V Provided by module

System configuration

[ N R

Numbers of LEDs 72 -
LEDs/string in series 1 -
Numbers of layer of PCB board 4 Recommend 4layer
LIMPHOME function YES =
© 2023 ROHM Co., Ltd. No. 66 ANO58E Rev.001
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BD18330EFV-M and BD18332EUV-M Application Note

2-3-1. LED current setting

2nd step : LED current settings

The table describes DC current settings in each modes. LED current dimming can be done by internal register setting.

LED current setting by Modes *Dim ratio depends on register setting

“ REXTISET1 REXTISET2 IL.EDX Register setting Dimming register value
Requirement

(DCDIM([3:0]+1)
Iigpy = S X0.060
= (oten)
EIEmEELS0 B DCDIM[3:0] = OxB

Normall - - 0.045A DIMMODE =0 -
1 _ (PIMSETI701+D) 0 0o0 DIMMODE = 1 DIMSEIZO0IEI0XC3
LED2 = 556 XU
(DCDIM[3:0]+1) _ V.
1 =—————— X (SHIE ¢ 12000
LD 16 oo ) ISETSEL = 1
Normal2 160kohm - 0.045A DIMMODE = 0
DIMSET(7:0]+1 v, DIMMODE =1
Iy = CHEEIOID o Zesmsens ¢ 12000)

EXTISET1

— VL‘X'"SETZ
Iympromer = 3 % 12000
Exriser2

LIMPHOME1 - 80kohm 0.045A - -

Iimpromer = % X 12000 = 0.045A

Note1 : Not Recommended Setting

2-3-2. LED current setting

2"d step : LED current settings

The table describes DC current settings in each modes. LED current dimming can be done by internal register setting.

LED current setting by Modes *Dim ratio depends on register setting

REXTISET ILEDx : : Dimming register
m o - o

Lomprome2 1 _ % %0.060 ISETSEL =0
. _ DCDIM[3:0] = 0xB
- 0.045A DIMMODE =0
- DIMSET[7:0] = 0xC3
I QIMSET[7:01+1) | 0o0 DIMMODE =1
AN T LEXTISET2SEL =
LIMPHOME2-1 “0”
lorpmrm s %{3“1“) x (}_men x 12000 *Datasheet p52 R
ISETSEL =1
160kohm - 0.045A DIMMODE = 0
Lspiionss+_ ZHEIIOED o Lesmens o 12000 DIMMODE =1
; ISETSEL = 1
160kohm 80kohm 0.090A o o e Ol (gzmi?‘zjxuiaz) %12000 DIMMODE = 0
LEXTISET2SEL =
LIMPHOME2-2 “1”
*Datasheet p52
by ISETSEL =1
160kohm 80kohm 0.090A D o o I (t%fff:* m ) x12000 BIVIVIGHE i
© 2023 ROHM Co., Ltd. No. 66ANO58E Rev.001
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BD18330EFV-M and BD18332EUV-M

Application Note

2-3-3. LED current setting

2"d step : Register settings for LIMPHOME function

LIMPHOMEL LED current 45mA DC/PWM dimming 100% fixed
LIMPHOME?2 LED current 45mA DC/PWM dimming Set by register
LIMPHOME function flow chart
ystem Reset
(UVLO. TSD)
State Description Dimming setfing
P Current reference setting DC current sefting PWM duty setting
Reset condition, - - -
IDLE o
No UART Access > 105 No lighting
During initial setting,
STANDBY No lighting
lighting by EXTISET2 EXTISET2 100 % (DCDIMXx) 100 % (LHDTYx)
LIMPHOME1 resistor (UART error
LIMPHOME1 condition)
Normal dimming condition ISETSEL = 0 (Internal ISET) DIMMODE =0 DIMMODE =0
LIMPHEN = 1 & No UART Normal ISETSEL = 1 (EXTISET1) DCDIMx DIMSETx
Aocess 3 104 Dimming . DIMMODE =1 DIMMODE =1
- ISETSEL=0 (Note 1) DIMSETx 100 %
DIMSTART =1 lighting by UART LEXTISET2SEL = 1Nt 1) DIMMODE = 0 LHDTYx
LIMPHOME setting (UART EXTISET1 + EXTISET2 DCDIMx
error condition) DIMMODE =1
LIMPHOME2 LEXTISET2SEL =0 DIMSETx
LIMPHEN = 1 & No UART Access > 10 s ISETSEL = 0 (Internal ISET)
"l umpHoME2 ISETSEL = 1 (EXTISET1)

UART Access (Note 1) Not Recommended Setting

2-3-4. LED current setting

2"d step : Settings Zero LED Current in LIMPHOME mode

If LIMPHOME modes are not being used, leave REXTISET2 terminal open sets LED current to Zero.

Conditions for Zero current in LIMPHOME mode

LIMPHOME Mo LED current - Open 0A -
_ LEXTISET2SEL = 1" (Initial)
LIMPHOMEZ No LED current Open DA “BD18330 Datasheet p38
O Normal current setting
| —— zl"""‘ % 12000 (ISETSEL = 1)
|
v 1

O LIMPHOME1 current setting xx mA

¥,
Tumprouer = 7= X 12000

O LIMPHOME1 current setting 0 A

Rexriserz = Open

O LIMPHOMEZ2-1 current setting xx mA
rl"l!.ll'l
Tuvenonez 1 =5~ X 12000
LEXTISET2SEL = 0" ISETSEL = *17
O LIMPHOME2-2 current setting 0 A

Rexriserz = Open
LEXTISET2SEL = “1" (Initial value)

© 2023 ROHM Co., Ltd.

No. 66ANOS8E Rev.001
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BD18330EFV-M and BD18332EUV-M Application Note

2-4. LED current setting with DC and PWM dimming

2"d step : LED current dimming settings

Dimming function can be set by internal register setting. (Way of dimming, resolution)

Can choice PWM or DC dimming which are required by system requirement.
Dimming function specification
v Individual 24ch DC and PWM dimming supported
v' Current output PWM Dimming : 8bit "

v Current output DC Dimming : 8bit ™

v' LED abnormal detection Function : Open/Short
"1 : DIMMODE=*0" : PWM, DIMMODE =“1” : DC

LED current dimming formula

In case of using the EXTISET1 pin

__ (DIMSETx[7:0]+1) % (

Lgpy = = UEXTISETL  12000) [a]

RexTISET1

where:

DIMSET«x[7:0] is the decimal number of DIMSETx[7-0].
Vexrser: 1S the EXTISET1 pin voltage, 600 mV (Typ).
Rexrisera 15 the Resitor for connecting the EXTISET1 pin.

DIMSET Register

Table 44. DIMSET Register

DIMMODE PWMOUTEN[O] | DIMSETO1[7:0] PWM Duty DC cumrent
0 0x00h to OxFFh 0.0 %
0x00h 0.4 %
0x01h 0.8 %
0x02h 1.2 %
0 0x%03h 1.6 % DCDIMO1[3:0] register
1 - - satting

Wi (xx + 1)/ 256

0xFEh 99.6 %
O0xFFh Mormally set to
High (Duty 100 %)

0 0x00h to OxFFh 0 % 0.23 mA
0x00h 0.23 mA
0x01h 0.47 mA
0x02h 0.70 mA

1 0x03h 0.94 mA

1 - 100 % -

KK (¢ + 1)/ 256 x 60 mA
0xFEh 50,77 mA
0xFFh £60.00 mA

© 2023 ROHM Co., Ltd. No. 66ANO58E Rev.001
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BD18330EFV-M and BD18332EUV-M Application Note

3-1. BD18330EFV-M external buck controller setting

3 step : Setting external components value

ROHM can provide design calculation sheet. Please contact our sales team.
BD18330EFV adjusts its buck controller output voltage according to the forward voltage of the LED used in the design.
For MOSFET, Diode, inductor and capacitor selection and calculation,

please refer to the “BD18330EFV_design_support_sheet” document provided separately.

O BD18330EFV_design_support_sheet.xlsx

BD18330EFV-M Parts Setting Sheat

:Fomul\ia does not include internal delay. u CaICulate these Values
egen
Input cell —To be filled in condition
Output cell —Calculated result
Predetermined values cell —Predetermined values @ REXTISET
Blank cell —No input required
Step 1: Input the set target value ®|ndUCt0r
Input Range
Condition min Typ Max unit/Address min max @ RSNS
VIN 3 135 18 v 45 40
L - = - - o1 [ & @Output Capacitor
total LED VF 3 3.2 3.5 v 0 0
) EYT T T T ®External MOSFET Ron
[ PWMDTYx [ - T 255 [ - | Address 0x33 o OxdA 0 255 @ OVD settin g
| DCDIMxx | = || = | Address 0x24 to 0x2F 0 15
Step 2 : Check the result
Parameter Typ unit
ﬁtEP 3:Selectand input the value referring to Step 2
Parameter min Typ Max unit/Address
REXTSETL 158.4 160 161.6 kehm
Tolerance of REXTSET1 - 1 - %
LLSDAC[1:0] - 1 - ‘Address 0x17 0 3
DC/DC low level refence Voltage = 1.0 = N 0.6 1.2
Inductor - 4.7 - uH
© 2023 ROHM Co., Ltd. No. 66ANO58E Rev.001
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BD18330EFV-M and BD18332EUV-M Application Note

4-1-1. Minimum LED Output PIN Voltage

4% step : LED terminal voltage & Thermal design

Deriving available numbers of series LEDs per channel and index for heat deconcentration

LED terminal voltage requirement
1. 0.4V < VLED pin voltage < LED short detection *0.4V need for LED open detection (Including transient voltage drop)
2. ILED = 125mA pin voltage : Ron x ILED (Including transient voltage drop)

*Worst case is in maximum Ron.

Riepn - - 6.5 Q Tj=25°C,
LED Pin ON Resistance
Riep2 - - 9.5 Q Tj =-40 °C to +150 °C,
Thermal design
=  Thermal resistance
Thermal Resistance (Typ)
Parameter Symbol Unit
1g(Note 4) 252p(N‘uie 5)
HTSSOP-B54
Junction to Ambient Bua 59.10 26.10 TIW
Junction to Top Characterization Parameter(Mete 3 Wr 8.00 7.00 TIW

(Note 2) Based on JESD51-2A (Still-Air), using a BD18330EFV-M Chip.

(Note 3) The thermal characterization parameter to report the difference between junction temperature and the temperature at the top center of the outside surface
of the component package.

(Note 4) Using a PCB board based on JESD51-3.

(Note 5) Using a PCB board based on JESD51-7.

4-1-2. Minimum LED Output PIN Voltage

4t step : Estimate LED terminal voltage requirement

LED terminal voltage potential must be within below conditions for stable operation.
LED terminal voltage requirement
1. 0.4V < VLED pin voltage < LED short detection (Including transient voltage drop)
-Maximum LEDOPEN Detection Voltage = 0.4V
-Minimum SHORT Detection voltage = 1.80V *LEDSH=0x21h
2. ILED = 125mA pin voltage : Ron x ILED (Including transient voltage drop)

*Worst case is in maximum Ron.

VLeon rising detect threshold
SHORT|Detection Voltage Vieosi 18 2.0 22 vy |(n=1t29)
' : ' LEDSHx[7:0] = 0x21h
(x = 01to 24)

Riep1 - - 6.5 Q Tj=25°C,
LED Pin ON Resistance

Rienz - - 9.5 Q | Tj=-40°Cto+150°C,

VLEDx =180V — == === —==——————. Minimum SHORT Detection voltage

Target LEDx voltage Ron x ILED
VLEDXx =04V - - - - - Maximum LEDOPEN Detection Voltage
© 2023 ROHM Co., Ltd. No. 66ANO58E Rev.001
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BD18330EFV-M and BD18332EUV-M Application Note

4-1-3. Minimum LED Output PIN Voltage

4% step : Estimate LED terminal voltage requirement

LED terminal voltage requirement example

VLEDx = 0.6V :
VLEDx = 0.8V :
VLEDx =1.0V :
VLEDx =1.2V :

ILED = 60mA
60mA<ILED = 80mA
80mA<ILED = 100mA
100mA<ILED = 125mA

Reference data : Minimum LED terminal voltage

ILED vs. REXTISET1

140

120

100

20 ﬁ

60

ILED [mA]

40 S

/
20 /’—

0.0 0.2 04 0.6 0.8 10 12 14
VLED [V]

—120k
—56k
— 82k
68k
— 240k

—720k

© 2023 ROHM Co., Ltd.
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BD18330EFV-M and BD18332EUV-M Application Note

4-2. Calculate heat dissipation

5th step : Estimate heat dissipation example

Total power dissipation is estimated by Numbers of channels, LED anode voltage, LED current and LED forward voltage (Vf)
LED terminal voltage is calculated LED forward voltage and LED anode voltage. Design parameters are numbers of channels,
LED anode voltage, LED current and LED forward voltage.

ROHM can provide the thermal calculation sheet. Please contact our sales team.

VMLD
at 25C
at 25C
Typ
Typ

U2 Output
Terminal [LED current(A) VLED terminal(V) [Heat dissipation(W)
OUT1 LED1 0.045 0.6 0.027
0ouT2 LED2 0.045 0.6 0.027
OUT3 LED3 0.045 0.6 0.027
ouT4 LED4 0.045 0.6 0.027
OUT5 LEDS 0.045 0.6 0.027
0OUT6 LED6 0.045 0.6 0.027|
ouT7 LED7 0.045 0.6 0.027
OUT8 LED8 0.045 0.6 0.027|
ouT9 LED9 0.045 0.6 0.027|
OUT10 [LED10 0.045 0.6 0.027|
OUT11 LED11 0.045 0.6 0.027|
0OUT12 LED12 0.045 0.6 0.027|
0uT13 LED13 0.045] 0.6 0.027|
OUT14  [LED14 0.045 0.6 0.027|
0uUT15 LED15 0.045] 0.6 0.027|
OUT16 |LED16 0.045] 0.6 0.027|
0OuUT17 LED17 0.045 0.6 0.027|
OUT18 |LED18 0.045] 0.6 0.027|
0ouT19 LED19 0.045] 0.6 0.027|
OUT20  |LED20 0.045] 0.6 0.027|
0OuUT21 LED21 0.045 0.6 0.027|
0uUT22 LED22 0.045 0.6 0.027|
0ouUT23 LED23 0.045] 0.6 0.027|
0OuUT24  |LED24 0.045] 0.6 0.027|
0.648

[ [Thermal resistance(c/w) |
[2s2p ] 26.1]

DegC
Ta
Tj U2 102

*Please ask about excel sheet
Tj calculation example
Ta = 85deg, VLED = 2.0V, delta Target Tj < 125deg
TjMAX = Ta + 24ch x VFB = ILED * 6ja = 85+ 24 % 0.6 * 0.045 * 26.1 = 101.9deg < 125deg
*LSSDACI1:0] = 0x02 =Ves = 0.6V

© 2023 ROHM Co., Ltd. No. 66ANOS8E Rev.001
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BD18330EFV-M and BD18332EUV-M Application Note

4-3. Pinout connections

6t step : Recommendation physical terminal connection

Recommended pin connections for stable operation . Do not use VREG5 for CAN transceiver power supply.

e S ™ S

Populate Cap Recommend short wiring of Cap
EN Enable Can connect to VIN -
VREG3 Internal power Not populate Cap. No need external Cap on VREG3

Recommend short wiring of Cap
VREGS Internal power Populate Cap. Typ. = 4.7uF
Do not use as power supply for CAN Tr

RX RX Populate Cap for EMC Input terminal
™ TX Populate Cap for EMC OQutput terminal
PWMIN Sync PWM Can be left open if not used Recommend to use PWMSYNC function
FAILB Diagnostic Pull-up external supply or VREG5 Eef omm?nd LD T e
aisy chain
q . Open EXTISET2 operates Zero LED current in
EXTISET1,2 LED current setting Connect resistors LIMPHOME
. Recommend populate Cap for EMC qooopFr1005)
LEDx LED terminal Populate Cap for EMC Recommend short wiring of Cap
PWMOUT Sync PWM Can be left open if not used Recommend to use PWMSYNC function
Invert operation.
CSx Chip select Can be left open if not used Open will be “L”

Pull-down to GND will be “H”

+1/0 Equivalence circuit

1. VREG3 3. VREGH 4. EN

ek o[ ik

5. RX 6. TX 7. to 10. G5x (x = 0 to 3)

vREQE
VREGE.
§=s

i i
sa—[ -1
£

11 PWMIN 13. FAILB 26.20. EXTISET!, EXTISET2

5

o

L
THY

4_[b1_.‘

=

—
H :

— " } . . = .
s B

14 to 25 LEDx (x =1 to 12) 30 bo 41, LEDx (x = 13 ta 24) 42 SNSN
% %
. Lo :: o
=
£ g i
A [ 5
PO [ o r -:“ i T ”"" | w ok
i or| 4 47 4l
g
© 2023 ROHM Co., Ltd. No. 66ANO58E Rev.001
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BD18330EFV-M and BD18332EUV-M Application Note

4-3. Pinout connections

6th step : Recommendation physical terminal connection
romna | _rncton | recommendaton | o

SNSN Output curr'ent Connect VOUT of DC/DC convertor Avoid active line in parallel
sense N pin
e i Connect MINSELOUT of Avoid active line in parallel
MINSELV minimum voltage
o q BD18332EUV
select input pin
DCDCPWM
Syaligirt Connect DCDCPWMOUT of
DCDCPWMIN ope.ratlon sllgnal BD18332EUV -
input pin
Pre FB setting Connect PRESIGOUT of . P
PRESIGIN signal input pin BD18332EUV Avoid active line in parallel
COMP Erram:iﬁutput Connect RC network As possible as close to device
External high
sw side FET source Connect FET,SBED.L and CBOOT As possible as short connection
pin
External high
GH side FET gate Connect FET gate As possible as short connection
control pin
External high
Boot side FET driver Connect CBOOT As possible as close to device
supply pin
SNSP Output curfent Connect L and RSENS Avoid active line in parallel
sense P pin
+1/0 Equivalence circuit
14 1025 LEDx (x =110 12) 30 to #1. LEDx (x = 13 to 24) 42 SNSH
n r
. . :: o
R
lin £ £
A44. PWMOUT 45 MINSELV 46,47. DCDCPWMIN, PRESICGIN
.. d R ., !
Eﬁﬂjﬂa %
1
50. 5w 51. GH
r
| e Lm il . b
fl‘ = fL
52.Bo0T 53. SNSP
_—
£ o L
© 2023 ROHM Co., Ltd. No. 66ANOS8E Rev.001
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BD18330EFV-M and BD18332EUV-M Application Note

5-1-1. PWM synchronization setting

7th step : PWM synchronization function setting

1. Start-up Sequence

Pin o @ _______ é\]_j_
VREG5 Jm@ Wio 2N
VREG3 :-"" UREG:!, uLD \_._

e @@@@ @ ®@
UARTIR] — I LEL L R L
T, e T Peom Juom foamz|
: Cathode short protection time i
LED1 to LED24 (DUT1) : § [
LED1 to LED24 (DUT2) ] |

FAILB (DUT1) B

n

{ FAILB (DUT2) |

Figure 90. Starting Sequence for Normal Operation

When you light the LED by general UART control, please follow the below sequence.
(1 Input power supply in the VIN pin.
@ Launch the EN pin from “Low” to “High", the VREGS and VREG3 pins are generated.
(@ Write initial setting from address 0x01h to 0x17h.
Write ERRCLR, to release FAILB. If you write CATHEN, it starts to operate cathode short ermor.
@ Write initial setting from address 0x18h o 0x2Fh.
5 Write initial setting from address 0x30h to Ox4Ah.
[  Write SYNCSET register to 10b.
(T All device starts dimming at same timing.
()  Operate dimming control for each channel.
@ Dimming is stopped.
i Stop input power supply in the VIN pin.

. Sync. Timing is synchronized by internal clock
. All devices dim after internal sync. Time

. PWMIN and PWMOUT function are able to adjust more sync. timing.

© 2023 ROHM Co., Ltd. No. 66ANO58E Rev.001
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5-1-2. PWM synchronization setting

7th step : PWM synchronization function setting

Recommend to use PWM sync. function for Animation Lamp
To reduce noise of power supply by PWM sync. function
v' Primary PWMOUT connects to Secondary PWMIN
Secondary PWMOUT connects to tertiary PWMIN

PWMFREQ[1:0] register is set by address 0x17
Initial frequency 488Hz. (0x0)

Recommend to set 488Hz.

SRR NN

N

PWM Synchronization for Each Device
This feature allows the BD18330EFV-M to synchronize its internal clock with Leader device. SYNCSET register can set this
IC as Leader or Follower. As Leader device (BD18330EFV-M), it generates 488 Hz (Typ) reference signal (Duty = 50 %) in
PWMOUT that other Follower devices (BD18332EUV-M) use to adjust internal clock. As Follower device, it enables PWMIN
input to receive the reference signal to adjust internal clock and LED output timing.

DUT#1(Leader IC) DUT#2(Fdlower1) DUT#3(Follower2)
PWMIN L HWMOUT _ PWMINL PWMIN
pwm pwm pwm
gen gen gen
pvm - pwm H pwm H
sample sample sample
ring ring ring
oscillator oscillator oscillator
BD18330EFV-M BD18332EUV-M BD18332EUV-M
Figure 10. PWM Synchronization Setting
Address 0x17h: DENVOLT DEN Threshold voltage setting register [Read/Write] initial value 0x00h
bit No bit7] | bit[6] bit5] | bit[4] bitt3] | hite] | bit[1] | bit[0]
Name LLSDAC[1:0] PWMFREQ[1:0] DENVOLT[3:0]
Initial value 0 | 0 0 | 0 0 | 0 | 0 | 0
Update: immediately
These data in register are updated to the newest data immediately when the new data is written.
bit[7:0] LLSDAC[1:0]

DCDC Low level reference selector for feedback voltage
Table 39. LLSDAC Register

LLSDAC[1:0] DCDC Low level Refence Voltage [V]
0x0h 1.2
0x1h 1.0
0x2h 08
0x3h 06

bit[5:4] PWMFREQ[1:0]

This register setting determines the LED output frequency.
This setting is also applicable to PWMTIM.

Table 40. PWM Frequency Setting

PWMFREQ[1:0] LED PWM Dimming Frequency/ote )
0x0h 488 Hz (Typ)
0x1h 976 Hz (Typ)
0x2h 1952 Hz (Typ)
0x3h 3904 Hz (Typ)

(Note 1) The frequency indicated above is based on 18 MHz (Typ) system clock. It may vary depending on internal clock frequency.

© 2023 ROHM Co., Ltd.
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5-2. Diagnostic Enable VIN Voltage setting

7th step : Condition for enable diagnostics

VIN operating voltage for LED open detection and LED short protection
Set DENVOLT[3:0] according to VIN voltage to be able to detect VLEDOP and VLEDSH

1. VIN_DEN < VIN
2. V\y pen Voltage setting must satisfy above equation

*V| epx - LEDX pin voltage

*V\ epop - LED open detect voltage, 0.3V (Typ.)

*V_ epsy - LED short detect voltage, 2.0V (Typ., LEDSH=0x21h)
*Vin_pen - Diagnosis Enable VIN voltage 7.0V (Typ., DEN=0x07h)

Setting for DENVOLT[3:0] register

Table 41. DENVOLT Register

DENVOLT[3:0] Vin_pen detection voltage [V]
[LED Abnormal Detection Block] Ox0h
. Vieon falling detect threshold Ox1h
LEDOPEN Detection Voltage Vieoor 0.2 0.3 04 \ (n=1t024) 2h 45
Vieon rising detect threshold 0x3h
SHORT Detection Voltage Vieost 18 20 22 v (L"Egé,ff)’(é‘_‘g] - ox2ih ox4h
(x =01to24) 0x3h 5.0
Diagnosis Enable VIN Voltage Y 63 7.0 77 V | DENVOLT[3:0] = 0x7h DxGh 6.0
g g IN_DEN - . > : 0x7h 7.0
OxBh 80
Address 0x17h: DENVOLT  DEN Threshold voltage setting register [Read/Write] initial value 0x00h 0xSh 9.0
bit No bit71 [ bit[6] bit5] [ bit[4] bit3] [ bit2] [ bitfl] [ bit[] DxAh 10.0
Name RESERVED PWMFREQ[1:0] DENVOLT[3:0] DxBh 11.0
Initial value 0 I 0 0 I 0 0 I 0 [ 0 [ 0 0xCh 12.0
Update: immediately 0xDh 130
OXEh 14.0
OxFh 15.0

5-3. AUTOOFF Function Detail

7th step : Descriptions of AUTOOFF function

U AUTOOFF register = “1” Address 0x07 bit[7]
U FAILB =H (No error)

AUTOOFF operation
0 Normal
Target channel is disabled automatically when
1 “LED open error” or “LED short error” is
detected
| NO
y » «  FAILB =H (No error)
l YES NO
+ Fault exist (LOPLAT, LSHLAT, CECERLAT)
! - | ]
e FAILB =L —> ¢ CRC error exist
* Fault removed « FAILB =L
: Eﬁlhl‘eg): LG dueeHs esiser =i FILs s « Clear ERRCLR register Address 0x07 bit[4]
l ERRCLR operatu;n
0 Normal
This register clears Error status register for
+  “NO” UART Access > 1sec — || LSRRI SHUAToR), CRCFRRCRCERLATN),
| YES rotums 1o 0" avtomatealy
e LIMPHOME2
© 2023 ROHM Co., Ltd. No. 66ANOS8E Rev.001
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5-4-1. Register setting for Buck controller

8th step : Constant pulse mode for light load

Recommend to use DCDCSLSW function for animation lamp
To prevent from pulse skip in light load condition
v' Setting for BD18330EFV-M
v" Select Synchronous mode (DCDCSLSW=“1") to stabilize the switching freq. during light load condition in

animation lamp operation.

Address 0x00h: SYNC Setting of PWM phase synchronized for all device[Write] initial value 0x00h
bit No bit[7] bit[6] bit[5] bit[4] bit[3] bit[2] bit[1] bit[0]
Name DCDCSLSW PWMTIM | ISETSEL | SLOPEEN | DIMMODE | PWMPSYNC | DIMSTART | SWRST
Initial 0 0 0 0 0 0 0 0
value

Update: Immediately

bit[7] DCDCSLSW
This register is control the DCDC operation mode.
Please set this register in initial setting.

Table 5. DCDCSLSW Setting
DCDCSLSW DCDC operation

0 Diode Rectification Mode
1 Synchronous Rectification Mode

1. DCDC operation with light load condition at DCDCSLSW =0 2. DCDC operation with light load condition at DCDCSLSW =1

DCDC Frequency < 400 kHz (Typ) or Pulse skip DCDC Freqguency = 400 kHz (Typ)

Figure 37. DCDCSLSW Function at light load condition

© 2023 ROHM Co., Ltd. No. 66ANO58E Rev.001
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5-4-2. Register setting for Buck controller

8th step : Setting register for Spread Spectrum Clock Generation function

SSCG can reduce EMI noise
To prevent concern from EMI noise
v' Setting for BD18330EFV-M
v SSFM[2:0] to set sweep frequency and modulation rate ( SSCG OFF to 366.2Hz).

@Address 0x01: SYSSET1  system setting1 [Read / Write] initial value 0x00
bit No bit[7] bit[6] bit[5] \ bit[4] | bit[3] bit[2] bit[1] \ bit[0]
Name FAILBCNT FAILBEN SSFM[2:0] PWMFSYNC SYNCSETI[1:0]

Initial value 0 0 0 \ 0 | 0 0 0 \ 0
Update: Immediately
bit[5:3] SSFM
This register controls SSCG ON/OFF for DC/DC.
Table 14. SSFM setting
SSFM CLK_SSM | SSCG modulation ratio
0 SSCG OFF (Fixed frequency of DC/DC)
1 15.625Khz 122 1Hz
2 17.578Khz 137.3Hz
3 20.089Khz 156.9Hz
4 23.438Khz 183.1Hz
5 28.125Khz 219.7Hz
6 35.156Khz 274.7Hz
7 46.875Khz 366.2Hz
Logic é Analog
clock Gen | [UL ! [ssca
for SSCG CLKSSM : — /\/\
(@18Mhz) - .
Figiure 33. SSCG Structure
(Unless otherwise specified: Vin = 13 V, Tj = -40 °C to +150 °C)
Parameter Symbol Min Typ Max Unit Condition
Spread Spectrum
Frequency frame 103.2 1221 140.9 Hz
Spread Spectrum Width WspPreap 8 9 10 %
© 2023 ROHM Co., Ltd. No. 66ANO58E Rev.001
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5-4-3. Register setting for Buck controller

8th step : OVDVOLT & PREBOOST setting

PREBOOST function prevents LED flickering from load
v' Setting for BD18330EFV-M
Function to prevent the potential flickering during PWM / DC dimming.
Set and increase SNSN pin voltage before LED turn on.
PREBOOST[3:0] to set PREBOOST time.
OVDVOLT[3:0] to set the voltage at SNSN pin and Over Voltage detection threshold during PREBOOST period.

Refer 5-4-5.Register setting for Buck controller.

NEENEEGIEN

Setting register

@Address 0x02: SYSSET2 system setting2 [Read / Write initial value 0x00
bit No bitZ] | bitfe] | bit[5] | bit[4] bit3] | bit[2] bit1] | bit[0]
Name OVDVOLT[3:0] PREBOOST [3:0]

Initial value 0 | 0 \ 0 \ 0 0 | 0 | 0 \ 0
Update: immediately

5-4-4. Register setting for Buck controller

8th step : SSMASK time setting

v' Setting for BD18330EFV-M

v/ Setting for Protection detection mask time during the soft start time of Buck converter.
v' LED open protection and LED short protection will be detected after SSMASK time.

Setting register

@Address 0x03: SYSSET3  system setting3 [Read / Write initial value 0x00
bit No bittZ1 | bitl6] |  bit[5] | bit[4] bit3] | bit[2] bit1] | bit[0]
Name ERRMASK][3:0] SSMASK[3:0]

Initial value 0 | 0 | 0 \ 0 0 \ 0 | 0 | 0
Update: Immediately
Table 63. Soft Start Mask time
SSMASK[3:[]] Soft Start Mask time [IT]S] Example : Address=0x03(SSMASK), DATA=0x02:
0x0 - UART [
0x1 0.68 + PREBOOST time Setting
0x2 1.37 + PREBOOST time Setting R [y Ny e N ) S
0x3 1.82 + PREBOOST time Setting SSMASK Register___0x02
0x4 2.50 + PREBOOST time Setting OMSTART Regstr
0x5 3.19 + PREBOOST time Setting
0x6 3.87 + PREBOOST time Setting prosstentack| Maskby SSWASK Homal
0x7 4.32 + PREBOOST time Setting SSHAsKTIme
0x8 5.01 + PREBOOST time Setting HOPPETIOL et
0x9 5.69 + PREBOOST time Setting ERROP(D] reister
OxA 6.14 + PREBOOST time Setting AL
0xB 6.83 + PREBOOST time Setting I
0xC 7.51 + PREBOOST time Setting —_—
0xD 8.19 + PREBOOST time Setting e |
OxE 865 + PREBOOST time Setting Figure 65. Setting for Soft Start Mask
OxF 9.33 + PREBOOST time Setting

© 2023 ROHM Co., Ltd.
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5-4-5. Register setting for Buck controller

8th step : OVDVOLT, PREBOOST & SSMASK setting

v' Setting for BD18330EFV-M
v" Protect over voltage during PREBOOST setting time.
v" FAILB status keeps “H” during PREBOOST setting time but protected by detecting OVDVOLT.
v' STOP switching during detect error. Restart switching after decreasing VOUT voltage.
v/ PREBOOST voltage = OVD voltage during PREBOOST setting time.
v SSMASK time (ms) include PREBOOST time (ps).
RX leUUh/UxZZh : DIMSTART
omsTaRT____ | ¢ SSMAK time ;
Internal PWMIN
signal l&->PREBOOST Setting Time. <> PREBOOST Setting Time
PREBOOST j H W
Softstart 7J SSMASK Setting Time. I ;
DCDCPWM : i i
B B : PWMDUTY-Setting : :
OVD Voltage Settmg? --------- ------------------------------- J——\ ----------------------
vout $ LED Vf + LLSDAC setting
voltage
ILEDx
Current
Table 63. Soft Start Mask time _ able 18, Preboset tine settin
bit74]  OVDVOLT[2:0] ! ovl::viglf‘lr?sl;]‘ OVDVE?;::::n vgultags ™ %0 [20] Soft Start M?SK"""E Ims) PRE:ESODIIIS“'?[;O] bl Tlrgs?us]
g;? 0x1 068 + PREBOOST time Setting g;? 'Iaﬁ
0x2 1.37 + PREBOOST time Sefti
gg 5.0 0x3 1.82 + PREBOOST .:m: sZn::gg g;f, §;
1 x4 250 + PREBOOST time Sefting Oxd 10
o 0x5 319 + PREBOOST time Sefting 0x5 48
= 50 0x6 387 + PREBOOST time Sefting 0x0 56
0T 70 0x7 432 + PREBOOST time Sefting ox7 64
0x8 80 0x8 501+ PREBOOST fime Sefting | Ox8 72
0x8 50 0x9 569 + PREBOOST time Sefting 0x9 B0
0xA 10.0 OxA 614 + PREBOOST time Sefting OxA )
0xB 1.0 0xB 6.83 + PREBOOST time Sefting OxB £l
0xC 12.0 0xC 7.51 + PREBOOST fime Sefting 0xC 104
0xD 13.0 | 0xD 8.19 + PREBOOST time Setting 0xD 112
OxE 14.0 OxE 865 + PREBOOST time Sefting OxE 120
OxF 15.0 OxF 9.33 + PREBOOST time Sefting OxF 128
© 2023 ROHM Co., Ltd. No. 66ANO58E Rev.001
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5-4-6. Register setting for Buck controller

8th step : Latch or un-Latch function for OCP

Setting for BD18330EFV-M

External MOSFET will be turned off to prevent its damage by detecting OCP.
DCDC OCP protection function normally un-latch mode.

OCPEN is to set enable or disable for Over Current Protection.

OCPLAT = “1”, FAILB = “L”, OCPERROR = “1” when by detecting OCP.
Stop DCDC output by detecting OCP.

AN N

Setting register

@Address 0x07: SYSSET4 system setting4 [Read / Write] initial value 0x00
bit No bit[7] bit[6] bit[5] bit[4] bit[3] bit[2] bit[1] bit[0]
Name - ISETLAT | AUTOOFF | ERRCLR OCPLAT CRCERLAT LSHLAT LOPLAT

Initial value 0 0 0 0 0 0 0 0
Update: Immediately
@Address 0x08: SYSSET5 ERROR output mask setting register [Read / Write initial value 0x00
bit No bit[7] bit[6] bit[5] bit[4] bit[3] bit[2] bit[1] bit[0]
Name - - SWOCPEN OCPEN CATHEN TSDWEN WDTEN LOPEN
Initial value 0 0 0 0 0 0 0 0

Update: immediately

bit[3] OCPLAT
Please set this register in initial setting.

Table 25. OCPLAT setting

OCPLAT operation
0 Normal(auto release)
FAILB output (Low) and “OCP error” status
1 register (OCPERR) are latched until writing ‘1’
in ERRCLR register.

Error register

@Address 0x51: UVLOERR CRC and UVLO,TSD error status [Read] initial value 0x01
bit No hit[7] bit[6] hit[5] bit[4] bit[3] hit[2] hit[1] hit[0]
Name ISETSHERR | SWOCPERR | OCPERR | CATHERR | TSDW | WDTERR | CRCERR | UVLOTSDERR
Initial 0 0 0 0 0 0 0 1
value

Update: -

@Address 0x07: SYSSET4  system setting4 [Read / Write] initial value 0x00
bit No bit[7] bit[6] bit[5] bit[4] bit[3] bit[2] bit[1] bit[0]
Name - ISETLAT AUTOOFF ERRCLR OCPLAT CRCERLAT LSHLAT LOPLAT

Initial value 0 0 0 0 0 0 0 0

Update: Immediately

Table 51. OCPERR Register Setting

OCPERR Status
0 Normal
1 Detect OCP error
Table 52. OCP Detection Setting
OCPEN OCPLAT Release condition
0 * It is not available to control status and FAILB output
1 0 QCP error condition is released when protection is released
1 1 Status condition is released when "ERRCLR = 17 is set
© 2023 ROHM Co., Ltd. No. 66 ANO58E Rev.001
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5-4-7. Register setting for Buck controller

8th step : Setting for External MOSFET over current protection

Setting for BD18330EFV-M

SWOCP is Short to GND protection for SW pin terminal.

SWOCP is monitoring SW pin terminal shorted to GND or not every 10ms.
SWOCP operates in condition Vin — Vsw > 1.0V (Typ.).

SRR NN

*Vin : VIN pin voltage
*Vsw : SW pin voltage
Vswoce : External MOSFET Over Current Protection threshold voltage
v" SWOCPEN =1 : FAILB =L, SWOCPERR = “1” when by detecting error.
v SWOCP is masked depends on hiccup time specification (10ms typ.).

SWOCPEN "High"
Register 1.5us

filter @18Mhz)

—» <
SWOCP Error '

—i » 10ms o

SWOFF = 7
SWOCPERR |
Status register
FAILB Output |

Figure 66. SWOCP Detection Protection

Setting register

@Address 0x08: SYSSET5 ERROR output mask setting register [Read / Write initial value 0x00
bit No bit[7] bit[6] bit[5] bit[4] bit[3] bit[2] bit[1] bit[0]
Name - - SWOCPEN OCPEN CATHEN TSDWEN WDTEN LOPEN

Initial value 0 0 0 0 0 0 0 0

Update: immediately

Bit[5] SWOCPEN
Please set this register in initial setting.

Table 29. SWOCPEN register
SWOCPEN Operation
0 “SWOCP?” protection is disabled.
“SWOCP” protection is enabled. If it detects, It
controls SWOCPERR and FAILB =Low. This
only affect protection detection and will not
release the protection when already detected.

Error register

@Address 0x51: UVLOERR CRC and UVLO,TSD error status [Read] initial value 0x01
bit No bit[7] bit[6] bit[5] bit[4] bit[3] bit[2] bit[1] bit[0]
Name ISETSHERR | SWOCPERR | OCPERR | CATHERR | TSDW | WDTERR | CRCERR | UVLOTSDERR
Initial 0 0 0 0 0 0 0 1
value

Update: -

Table 49. SWOCPERR Register Setfing

SWOCPERR Status
0 Normal
1 Detect SWOCP error
© 2023 ROHM Co., Ltd. No. 66ANO58E Rev.001
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5-4-8. Register setting for Buck controller

8th step : Provide Dedicate LED anode voltage from BD18330EFV-M

v' Setting for BD18330EFV-M

v' Setting LLSDACI[1:0] register for DCDC low level reference voltage.

v' VLEDFB is feedback voltage from Minimum Selector functional block.

v" VLEDFB is reference voltage to set minimum head room voltage for LEDx terminal.

v" Auto adjust LED Anode voltage by setting minimum headroom voltage as selected LLSDAC[1:0] register value.

@Address 0x17: DENVOLT DEN Threshold voltage setting register [Read / Write initial value 0x00
bit No bit71 | bit[f] bit5] | bit[4] bit3] | bit[2] bitf1] [ bit[0]
Name LLSDACI[1:0] PWMFREQ[1:0] DENVOLT[3:0]
Initial value 0 0 0 0 0 | 0 0 | 0
Update: immediately
bit[7:0]  LLSDAC[1:0]

DCDC Low level reference selector for feedback vaoltage

Table 39. LLSDAC Register

LLSDACT1:0] DCDC Low level Refence Voltage [V]
OxOh 12
Ox1h 10
0x2h 0.8
0x3h 06

Minimum required VLEDx voltage
0.6V : ILED = 60mA

0.8V : 60mA < ILED = 80mA
1.0V : 8OMA < ILED = 100mA
1.2V : 100mA < ILED = 125mA

3. Buck DC/DC Controller
This IC has a built-in Buck DC/DC controller that reduces the heat generation of the I1C. This controller operates so that the
Lowest voltage of LED1 pin to LED24 pin voltage becomes a constant voltage. By using the hysteresis type, it is possible
to respond to sudden load changes during animation. In addition, to suppress the ripple voltage of the LEDX pin voltage, a
ripple injection circuit that adds information on the current flowing through the coil to the feedback voltage is built in. Built-in
SSCG circuit and frequency stabilization circuit to prevent EMC noise.

External
COMP MOSFET
Inductor
1 O
1
+
Vour
+)"— Injection SNSN RSNS[ (VS‘NSN}
3 <
Wenen
Cour
Minimumn I
Sedector =
! .
Current .TJ ILED_Teta
Drriver @ !

Figure 6. Buck DC/DC Controller

3.1. LEDx pin Auto Feedback type Buck DC/DC Controller
In order to minimize the power consumption of the IC, this IC controls the minimum voltage from the LED1 pin to the

LED24 pin to LED Terminal Feedback Voltage (Vieors, 1.0V (Typ) ).

No. 66ANOS8E Rev.001
2023.11
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5-5-1. Reference register setting example

9th Step : Register setting example

UART protocol: Sync, Device Address, Number Of Data, Address, Data, CRCL, CRCH

+ OVDVOLT, PREBOOST value depend on design requirement

UART protocol : Sync , DeviceAddress , NumberOfData , Address , Data , CRCL , CRCH
» Temporary value

5540 01 00 01 03 A1 Broadcast!n : SWRST=1,; l Must write SWRST, ERRCLR very beginning
55400107 10 3F E2 Broadcasting; ERRCLR=1;

* SYSSET1: SSCG is OFF setting
/I device 0x0h; setting for Primary device

550001 01 02 89 8B SYNCSET[}0]=01; Enable primary device PWMOUT

5500 01 02 AF 3B 08 OVDVOLT[3:0]=Ah; PREBOOST[3:0]=Fh;

550001 03A0 12 8A ERRMASK]3:0]=1010;

55 00 01 08 3F 08 68 SWOCPEN=1; OCPEN=1; CATHEN=1; TSDWEN=1; WDTEN=1; LOPEN=1;
550001 09 FF 0B E8 LSHEN([7:0]=FFh;

5500 01 OAOF 26 E8 LSHEN([11:8]=Fh;

55000C 0B 44 44 44 44 44 44 44 44 44 44 44 44 7B FE 0x0B~0x16: LEDSHTHxxxx=44h;

/I no need to set if you use initial setting Address 0x17 to 0x23 (initial 0x00)

550001 17 00 OC 7A LLSDAC[1:0]=00; PWMFREQ[1:0]=00; DENVOLT[3:0]=0h;

55 00 0C 18 00 00 00 00 00 00 00 00 00 00 00 00 2B B4 0x18~0x23: PWMDLYxx[3:0]=0000;

/I LED Current Setting

5500 0C 24 88 88 88 88 88 88 88 88 88 88 88 88 5A F5 0x24~0x2F: DCDIMxx([3:0]=8h;

550003 30 FF FF FF 01 5E 0x30~0x32: PWMOUTEN[23:0]=FFFFFFh;

550018 33010101 010101010101010101010101010101010101010101552B 0x33~0x4A: DIMSETxx[7:0]=01h; (PWM Duty=0.8%)

55 00 01 5E 00 05 96 LEXTISET2$EL=0; LIMPHEN=0; (No use LIMPHOME)

5500 03 04 FF FF FF 0D 2E LEDENIO] to LEDE[23]=Fh; (Do not use LEDEN for turn off dimming)

* LLSDACI1:0] value depend on LED current
« Temporary value is initial value

5-5-2. Reference register setting example

9th Step : Register setting example

* SYSSET1: SSCG is OFF setting

/I device OxFh; setting for Secondary device l

55 0F 01 01 01 21 49 SYNCSET[1:0]=10; Enable secondary device PWMOUT
55 OF 01 03 AF 1A 48

55 OF 01 08 OF 08 A8

55 0F 01 09 FF 23 28

55 OF 01 OA OF OE 28

55 OF OC OB 44 44 44 44 44 44 44 44 44 44 44 44 5B O0C

/I'no need to set if you use initial setting Address 0x17 to 0x23 (initial 0x00)
55 0F 01 17 00 24 BA
55 OF 0C 18 00 00 00 00 00 00 00 00 00 00 00 00 OB 46

/I LED Current Setting

55 OF OC 24 88 88 88 88 88 88 88 88 88 88 88 88 7A 07

55 OF 03 30 FF FF FF FE 5E

55 0F 18 330101010101 01 010101010101 0101010101010101010101018D 2B

55 OF 01 5E 00 2D 56 . .
55 OF 03 04 EF FF FF E2 2E DCDCSLSW depe_nq on load condition
« Temporary value is initial value

/I LED START

5540010004 C3A2 Broadcasting: PWMPSYNC=1,

5540 01 00 22 9B 8B Broadcasting: DCDCSLSW=0; ISETSEL=1; DIMSTART=1; (BD18333 need ISETSEL=1)

55 8F 08 4B 38 6E read device(OxF) error registers; “00 00 00 00 00 00 00 88 66 00” were read results from IC

5580 08 4B F8 62 read device(0x0) error registers; “00 00 00 00 00 00 00 88 66 00” were read results from IC
© 2023 ROHM Co., Ltd. No. 66ANO58E Rev.001
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6. Reference layout guideline
10t" step : Reference layout guideline example

ROHM can provide Layout guideline.

Layout quideline for EMC mitigation *Need admin. number

*More detailed layout guidelines are available. Please contact our sales team.

Layout Recommendations

I BD18333 VREG3:1Pin

+ Leave VREG3(1pin) OPEN, also do NOT place any traces +Avoid any trace patterns and place GND plane
for the layer directly below VREG3
IC Layer Lower Layer
VREG3(1pin)
@ 1 VREG30
C:EGSEJ $ T ( J
—+% 3 |vreaso
—_L—E Lower layer
. 4 |en
GND Plane
:l__:CEN‘\r L

Mounting surface —

Direct lower layer—
VREG3(1pin) e ——

Avoid trace pattern and place GND plane

© 2022 RO Co. L PM165-11-BD18333EUV-M-1102 P-4
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10t" step : Reference layout guideline example

Here shows part of the Layout guideline.

BD18330EFV-M

hal
I oise line T Vout
Noise line 1 |VREG3 viN| 54
GND snsp| 83 8 <]
3 |VREGS 8007| 52 S =t

£aen on| 51 P

To CAN Transceiver O %5 |Rx sw| s J—

To CAN Transceiver O fe |
%7 |cso comp| 48 § —H

Dovics addres 0001 (Example) ®s |csi PRESIGIN| 47 & © From BD1E3IEUV-M PRESIGOUT

B9 |os2 pcPwMn| 45 & © From BD18332EUV-M DCDCPWMOUT
®10_|css MINSELY| 45 § © To BD1S332E0V-M MINSELOUT
&1 PWMOUT| 44 & VM PWHIN

BD18332EUV-M

B Noise line

———— Noise line

Devica addres 0001 (Example)
To CAN Transceiver O
To CAN Transceiver Q)

From BD18330EFV-M

or BDL8332RUV-M MINSELOUT @

To BD18330EFV-M PwouT O Ri 30EFV-M FRESIGIN

UV-M MINSELOUT or GND

Q
n
g
]
m
o
=

30EFV-M DCDCPWMIN

-ii

&

kil

Ex_____ g
=g
EX_____ o
= g
B 5
[ T
E=____ g

Hiii
|
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BD18330EFV-M and BD18332EUV-M Application Note

10t" step : Reference layout guideline example

Noise of the BD18330EFYV is generated in the following locations and is transmitted to various components and wires on the board.

It is important to pay attention to component placement and wiring to reduce noise levels.

(1)DCDC part
+Battery] ']

-

(2)Analog part /

(3)LED part

— -
'ff;: 1F
1= i
F] )
= - |
| = i i l ’1

cl cé n L7 CB

-
-
CUDUT4

FETI

q
i

RSEM 5

1l
!ﬁ SERTL SO

—

cuccm Fome 2

[l

=
o

Tusz
CUDUTLZ =...,...... - ......... . [ EL cuD)

Clﬂ_i l:lﬂ-_j. I:Lilﬁ_l. Elﬂ_i clﬂa_j. ELW -1 CLW_!. CLW 1 I:Lmﬂ -1 I:Lme_i I:LW_I. EL%i_i I:l“_z

*H*E*E*&*E*ﬁ*ﬂ*ﬁ FH*H *E*ﬁ*ﬁ*ﬁ*!*&*!*& 20080808

LEDJ.Z 1 LEI'.|14 1 L 1 LEDZB 1 LEI]22 1 1 LED2

Go to flow-chart
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BD18330EFV-M and BD18332EUV-M Application Note

10t" step : Reference layout guideline example

(1)DCDC part
1. The decoupling capacitors (CIN1, CIN2) should be placed closest to the MOSFET and the diode pins.
Less than 15 mm, and should be as short as 1 mm.

In addition, placing a capacitor 0.1 yF(CIN2) close to the drain of the MOSFET and the cathode of the diode results in
minimizing the high-frequency noise.

2. The input capacitors, the MOSFET, the diode, the output inductor(L2), the sense resistor(RSENS) and the output capacitor

should be placed on the same side of the board and the connection of each part should be made on the same layer.

Top View

RSEN M9 DVIN side of CVIN ¢ MOSFET Drain

(@MOSFET Source ¢ Diode Cathode
(w1l] @Diode Anode < GND side of CVIN®

CUUT D

Noted: An improper layout can cause common mode noise of several 10~100 MHz.

3. Recommend more than 4 layers PCB for better heat dissipation and EMC performance.

4. For 4-layer board, adjacent layer (Layer 1) to be a plane GND layer, make layer 2 to plane GND as well.

Place the ground plane in a layer closest to the surface layer where the input capacitor, the MOSFET, the diode and the
inductor(L2) are mounted.

5. Insert a GND line between SW (pin 50) and SNSP (pin 53) and wire them to the switching node with no adjacent wiring.
+Wiring is surrounded by a GND pattern (1)

+Adjacent layers of wiring should be GND pattern (2)

U] Side View
. SwW
=X=}= - Mounting surface (2) /
$tx E‘H |l ] % s —
Y OO0 -
Lower layer 4—
%—l

Avoid trace pattern and place GND plane

T

SNSP(53pin) SW(50pin)

SNSP(53pin) SW(50pin)
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BD18330EFV-M and BD18332EUV-M Application Note

10t" step : Reference layout guideline example

(2)Analog part

*Short trace the VREG5(3pin)-Cap(CREG_x)-GND(2pin )
(3pin)-Cap( ) (2pin) » Leave VREG3(1pin) OPEN, also do NOT place any traces
*VREGS trace pattern and GND pattern should paced on the same
layer and traced in parallel
Recommend to place CREG_x on the right of IC and connect as Rohm
recommended layout. Recommended estimated distance from l

BD18330 Top View

terminal pin to capacitor edge is less than 3mm

GyD T

Top View GND(2pin)  VREG5(3pin)

Cap
(CREG_X) BD18330EFV-M
O
N i VREG3(1pin
il' m BD18332 (Lpin)
—, X! - I
Parallel trace Less than 3mm o
(3)LED part
Must

-Place GND pattern for each LED connection, lower layer of LED anode/cathode

Top View

BD18330

Mid layer2
P
Place GND
Mid layerl Bottom
LEDx
Side View LED line — ToP
Place GND <: Mid layerl
Mid layer2
¢ T ! ¢ T ’ Bottom
Avoid trace pattern and place GND plane
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BD18330EFV-M and BD18332EUV-M Application Note

7. Pre-cautions : FAILB Pin
11th step : Pull-up all FAILB terminal to VREG5

All FAILB terminals can be pull-up to power supply. *Int capability of power supply.

—caN I
—+|TRANCSIVER

= All FAILB can pull-up to power supply.

*It depends on current capability of power supply

8. Pre-cautions : LED Binning

11th step : LED current adjustment with LED flux Bin

Example

« Send register value in accordance with BIN resistor
5Vreg

1 ‘/

VIN  LEDX
0 m RX
MU . CAN_ . CAN_ BD1833zSeries
¢y Transceiver L Transceiver o
! o C
% BIN Res istor

1. To realize higher accuracy of LED current, one solution is to read populated BIN resistor value on each LED boards
2. Read resistor value by ADC port of MCU. BIN resistor is same value as Reyqisers o
3. Adjust LED current setting register in accordance with BIN resistor value information

*To minimize usage of ADC port, recommend to use same ranked LEDs

+ ADC port to read BIN resistor value
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Notice

Notice

1) The information contained in this document is intended to introduce ROHM Group (hereafter
referred to asROHM) products. When using ROHM products, please verify the latest specifications
or datasheets before use.

2) ROHM products are designed and manufactured for use in general electronic equipment and
applications (such as Audio Visual equipment, Office Automation equipment, telecommunication
equipment, home appliances, amusement devices, etc.) or specified in the datasheets. Therefore,
please contact the ROHM sales representative before using ROHM products in equipment or
devices requiring extremely high reliability and whose failure or malfunction may cause danger or
injury to human life or body or other serious damage (such as medical equipment, transportation,
traffic, aircraft, spacecraft, nuclear power controllers, fuel control, automotive equipment including
car accessories, etc. hereafter referred to as Specific Applications). Unless otherwise agreed in
writing by ROHM in advance, ROHM shall not be in any way responsible or liable for any damages,
expenses, or losses incurred by you or third parties arising from the use of ROHM Products for
Specific Applications.

3) Electronic components, including semiconductors, can fail or malfunction at a certain rate. Please
be sure to implement, at your own responsibilities, adequate safety measures including but not
limited to fail-safe design against physical injury, and damage to any property, which a failure or
malfunction of products may cause.

4) The information contained in this document, including application circuit examples and their
constants, is intended to explain the standard operation and usage of ROHM products, and is not
intended to guarantee, either explicitly or implicitly, the operation of the product in the actual
equipment it will be used. As a result, you are solely responsible for it, and you must exercise your
own independent verification and judgment in the use of such information contained in this
document. ROHM shall not be in any way responsible or liable for any damages, expenses, or
losses incurred by you or third parties arising from the use of such information.

5) When exporting ROHM products or technologies described in this document to other countries, you
must abide by the procedures and provisions stipulated in all applicable export laws and regulations,
such as the Foreign Exchange and Foreign Trade Act and the US Export Administration
Regulations, and follow the necessary procedures in accordance with these provisions.

6) The technical information and data described in this document, including typical application circuits,
are examples only and are not intended to guarantee to be free from infringement of third parties
intellectual property or other rights. ROHM does not grant any license, express or implied, to
implement, use, or exploit any intellectual property or other rights owned or controlled by ROHM or
any third parties with respect to the information contained herein.

7) No part of this document may be reprinted or reproduced in any form by any means without the
prior written consent of ROHM.

8) All information contained in this document is current as of the date of publication and subject to
change without notice. Before purchasing or using ROHM products, please confirm the latest
information with the ROHM sales representative.

9) ROHM does not warrant that the information contained herein is error-free. ROHM shall not be in
any way responsible or liable for any damages, expenses, or losses incurred by you or third parties
resulting from errors contained in this document.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact us.

ROHM ROHM Customer Support System

SEMICONDUCTOR

https://www.rohm.com/contactus

www.rohm.com
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